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Background
Most DNA viruses replicate inside the nucleus. In non-
dividing cells the viral genome enters the nucleus via the
nuclear pores. Nuclear import of viral genomes is an
active process, which is mediated by a variety of different
nuclear localization signals (NLS), being exposed on the
surface of genome-associated proteins. Knowledge on
viral nuclear transport is very limited as the quantitative
impact of the attached viral proteins is often restricted. In
cellulo experiments are frequently impaired by the differ-
ent expression levels of the analyzed proteins making it
difficult to quantify the import reaction.
Materials and methods
The aim of this work is to establish a technique, which
allows the quantitative analysis of the karyophilic proper-
ties of different proteins or domains of interest in vivo. The
system uses confocal microscopy and will be based on a
double FRET (fluorescence resonance energy transfer) We
use cells, stably expressing interaction partners for the
protein of interest (POI). For nuclear detection a YFP
labelled karyophilic protein (YFP-NLS) fused to a syn-
thetic a helix is expressed. For cytoplasmic detection a YFP
labelled protein with a plasma membrane anchoring
domin an a helix is co-expressed (YFP-Mb). The POI is
fused to CFP and an a helix interacting with the a helices
of YFP-NLS and YFP-Mb. The read-out of the system is the
FRET between the POI and partner proteins.
Results
We first constructed expression vectors and confirmed
expression and localization using the YFP fluorescence.
YFP-NLS was imported into the nucleus showing enrich-
ment in defined areas, which represent most likely nucle-
oli. YFP-Mb properly inserted into the plasma membrane.
CFP fused to POI showed nuclear import and colocaliza-
tion with YFP-NLS. Closed proximity beyond the resolu-
tion limit of the microscope was shown was shown by
FRET.
Conclusion
The proposed technique will allow quantifying not only
the expression level of individual proteins of interest but
as well the quantification of transport via its interaction
with the partner proteins. The presented results show the
proof of principle of the designed experimental set up. In
futur, YFP will be changed to cherry in order to allow the
detection of 2 different FRET in the same cell. We assume
that the system will allow automated quantification in
high through put.
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